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[o^ujg] 467-860 

s^is oisai ^mm tisomn 101-105 

[^1 KR 

t^XI] «I42S2| CHI 2ISKH ¥|£j- SOI »S»L|CL CH£I°! 

^SlSei £J£ (21) 

[^l^tSie] 20 21 29,000 €1 

iwt^e] 4 2? 4,000 s 

0 21 OS 

[^ai-s^si 0 m os 

33,000 S 
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[.fi.«H] 

H J-*lSRr31 ^^-tl- tils^l i^S] wj-trf-a: ^l^*>7l ^-^7fl 

s € ^3)]<>H« q-%-f>}*] &°.#*\ ^seM^^^ 7 flwj- 

£ 3e 

i£El^lkES@j i 7>7l^t^^^]^, tilH&F^^^H, l-e^*}^ , a-I^vai, ijfflolA^ 
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«]r£^l^>2l ^ ^ {METHOD FOR FORMING SEMICONDUCTOR DEVICE} 

£ IS. la^r ^sfl 7l#oi] rtf^ «V;E*fl ^S., 
£ lbfe- £ la^ A-A'^^l 4f ^SE, 
S. lcfe £ la^ B-B'^i^] 4€- 

£ ldfe- e^o]^ 2^}i3t ^-f-fr ^lE, 

3E 2b^r #Hfl 7l#«Hl ^S^iL^^o] 7^A>^1 £Al ^ 

£ 2ctt ^£fl 7l#oj] tcj-e ^ai^dI^^ ^tb ol^-i: £AltV IE^, 

3E 3a ifl^l 5. 3e^ ^a]^]^ tcj-s. ti}^] ^ hV^^ 5La]^ ^ 

£. 4^ PE-^gs}-^ ofl^Hfl^io) A _ A . cj-Tg^. E.AjwK 

£ 5^ PE-^SK 1 -^ oll^l^^o] B-B' #^-8: 3EA]^- A>^1 , 

31 : tiV£^l 7l^r 32 : ^ = 
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33 : ^ = 2}-oi 



34 : 4) = ^^1^5)lol^ 



35 : ^Uf^^^ 



36a, 36b : ^1#^zl 



37 : A}2%-Q*i<&^ 



38 : tifl^^^l^- 



39 : wlB5^°jHfl^i^- 



40 : «lBe^°J*>-E.^>^3. 



41 : ^lHfliiMf 1 



42 : A]2>%-^A^ 



43 : 5f?J^ ^*>^3. 



44 : PE-^^ 



-H $1°-^, olofl nf^ ^-ifl ^ p^o] oicf. oje^V ^ ^ n>^]^- ^-^>7l ^ 

«H 7>>7l^^e^(Self Aligned Contact; SAC) &tr. 7.>7l^^ 

^ ^-^^r yflsl^ ^S)-B]-(barrier nitride)* ^>-§-^>^ ^U} ^z}- -g-^ ^^1* ^^a]^^ 

S. la~ #2fl 7l#<H] 4^ ti>i^l 

.£ la°fl £Al^ a><2}. ^-ol, oyc^i ^ofl ^ (island type) ^ojc^ol ^ 
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A}o)o] ^cgcrf^ofl X\]1S.£\Z17} ^^^Cf. ZL&1J1, ^11-eiZL #6)| £1 eK} ( WL ) 4 ^m*]-^ 
HJ-^-^S. «lHeK](BL)°] ^^s)Jl, «lBej-<?l(BL) ^i^B^ofl ^3jo. S 91^}^ *\}2 

til He}- oH ^em^ 1-^zlo14. ZLslJi ) $]j=5j-°I(WL) ^ flB^ (BL)£r zj-zj- £1 = 
^i(WLS) «lH5f ^1^311 o]A-](BLS)l- ^ti]t!-T4. 

£ lb^ i la^l A-A'^ofl W-^- ^r^^ol ji ; £ i c ^- 5= i a ^ B-B'^l 4=. 

£ lb ^ £ lcl- t£5H, #2fl 7]^^ aV^^l ^>S] -g^*}^, tij-^^i 

7l^(ll)ofl >*j<§ «^<3^ *<^Rr €^^-^-(12)^ ^^«>Jl ( *>£*fl 71^(11) ^o\) ^ = 
e>ol ^51] o]A-]( 14)1- ^-Wl^ cqT=L5}-Ol(13),g- «g^*H, ^£Le|o](13) ^o\) m^#^9l^ 
(15)# ^^tb^-. =LZ\5L, ^l^?i^ < a^-(15)# ^4^H ^ll#a]ZL-g- l^t^, 
l#B)n-8- ^^«<^1 51*l^Mr ^ 2^^313^}^ ^ll#£in(16a ( 16b)l- ^tb 

^ll«-eiZL(16a, 16b) ^ ^U^zM^KlS) #°fl ^2^^^^(17)^- 
^ , ^12#^-^^^(17)^- ^z^H tilH&t-^ol SBfl^ *fll#ein(16a)# 7)^1 ?]i=- tilHH^ol 

^11" (18) ^Hl tilE^.O]yfl^o1-( 1 9) ) tllE^-O]^ H . T3 ]-^3(20)^ ^#=1 tilH^^^flEi^- 
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<27> cf^l, ti]H^<?]2fl^ ^ ^0^(21)* iff ^l3^^^^-(22)* ^ 

, #^<LS. ^ ^€-^^3(23)1- °l-g-*H ^l3^^^^-(22), «fleH#(21) ^ 

^I2#^^ < a^(17)^: ^z^H ^ll#&|ZL(16b) 7flwJ-Al7l^ >iS^^^r.= ^^*(24)^: 

( shoulder )?H^ ^ (direct contact) ^-§- *>J1, «1 me^^ o^flJf^B^ t\7] 

^l^(SAC) ^ *l-§-*H ^##^8- ^tr^f. 

<29> S ^V, ^^^(SAO* ^*Rr ^3°1M ^7>7> Jl^^sJ-^^ X>\^ 

(design rule margin)* -HB^H 1- ^Bfl(Hole type)^1 ^°1H ej-o] ^Efl(Line type)^ 

oo> £ i d ^ 5}o]^ ^«]c}A Ht 5E<atr ^-f* JE^*}- sg^s.^, ej-o}^ ^^3.(23) 

# °l-g-*H=- *\^3. ^.t^eflo] n>^l( mask overlay margin)^: ^^.7} 7}^}X|°> *>7l?§l 

^ ^4 n e]<H #(21)4^ 7^>5L ^71^1^-bh 5i)^(SAC fail)* 

?m -&^l7> $Ut}. ^, j7^^s|.^^s. «lB2r«y CD(Critical Dimension) ^ ^l^o] 

Z}- eflA]3l]l- ^-g-^-Tfl Sl^dl, olnfl tifl^o^^(21)O.S ol-g-s]^ ^Sj-^o] f^.*] Al^y)]^ 
^tbi: *>^1 a] ^=^3.(20)1- ^a^Ijl, o] S m) HlHHr'?]^^ 1"^ ^ w]e 

<31> ol-i- i%%?;\7} $]f$\ H fl^^^(21)5] f7M?J ^ ^ n>^l ^ ^ ^^h] 

(aspect ratio) f^Hl ^Itr ^>7]^1^^ Aiz^g-^o} ^ D ^ ^efl^-cf. v\^o] t ^ 

^7Rr *fl3**V3£^(22) i a lH(void)t -fr^SH ^*H?lcf. 
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Sth ^]3#^>^^^-(22)^: ^o\) ^izj-sH ^£«J*li=-E.^*(24)-fr *g^°\] 

AA SX^-iS. 2b 5? £ 2c 



Ifl Alz^-Al u lHB^-o]^n>^H7l- ^#£)^f 3# ^l^RrHl ^^*V i&£*fl ^7.}°) ^ 

°1 <b^HM^H ^*fl #*l*RrHl M>£^1 « 0 >^# *n 



Aj- 7 ] S-^-fi- ^*J-7l ^tt ^^1 «V5.^1 #eiZL7> U>£ 

*n 7i^- ^<hi ^i#^<a^-# ^*Kr #741, #71 *ni^?>3si^ a# #°ii "q^s. 

#71 ^ll#^<g^ #ofl ^iBflsJo^o. 3.^ > ^ ja-^flsj 
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A, A oM «lHB|-^sflEi A>ol<Hl # 7 1 m^&Q^-d: #fMl 7] ^ #7)1, #7l ^fl-Sj-fe- 

»l2^^>^<a^ #71 ^llwfl^cH# #<>11 #71 til^el-^14^^ ^ S-^elS afll^f- 

7)17} #7l alHe^o]^^^ ^-^-1- gfe ^12^-711 iLtf o- tifl 

^*Rr #31, ^ #71 ^2tiflslol^ o^Hl^cc] #71 ^-ajzL S #°- ^ ^ 71 ^ 
iSSl^l^^-^^ *§#^-4 ^-X\6\) #71 tllEe(.ol^^o] ^JfLofl ^2#^^^nVo_^ 

7l^^^^^l4^r, 15mtorr~50mtorr^| ^^H^l 1000W~2000W^1 BHfl-S- ^l7HH ^3 ^Ml, 
C4F8/C 5 F 8 /C4F 6 /CH2F2/Ar/0 2 /C0/N2 ^^7>iS. o}^}^ o]^o]t]^ s.^ 0.5. 

<5Vji, # 7 ] ^ltifleloi^o. ^o^^v^ oi^>oi ^^jt, #7] ^2afle)ol^ #5|^u>^ 
^- H o V ^# ^*Kr *H, #71 ^l2aflHl^f,^- ^^oIji, # 7 1 

SiH 4 /NH 3 l- ih^7>^^ §>JL, 500 °C ~550°C £rIE.olH 500 A -2000 A ^ 
3* ^<L3- *Vcf. ZLBlJl, #7l *\]2»i\€\o]~o) oil^Bflo., 15mtorr~50mtorr^ °^°\}*) 
1000W-2000W^1 4*J* 917}*}°) ^SKz, C4F 8 /C5F 8 /C 4 F 6 /CH2F2/Ar/02/C0/N2 ^-\?\^ 

* -8-°l*Ml <r 3 £3. #>*fl*i ^s}7] 7># aj-BJ-^ltl- ^*H1 

# ^ 51#* ^^*>7lS ^Vcf. 

£ 3a xfl^l £ 3e^ ;*Ui^aHH 4= ±_t}9) 7% 2: « 0 V ^ £*l^r ^ 

3 ^^iolcf. £ 3 a ifl*l £ 3e^Mi, ^ £ la^ A-A'-Jd^l <4€- *3 ^S-^lJl, 

-f^ £ la^l B-B'*H1 <4€- ^ <M-£o]th 
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5. 3a°fl JE^m ^ol, tiVjE^l 71^(31)^1 %^<8^ ^S^fe ^^^(32)* 

$^*1-jL, 7l^r(31) Q^9l^n°]*](34m ^l^Kr ^ = ^ (33)-|- ^>S*H, 

^^(33) ^ll#^^^-(35)* ^^tb^f. ^Jl, ^ll#^V^^a}-(3 5 ) o. Aiz^o} 

*H ^l#&U(36a, 36b )«- ^th=K °H, ^H-s^(36a, 36b )^ #el^el^€einS.^ , 
*>i4(36b)^r iSB^li^^-SH ^Efl^i l-e^ZLolJi, §]-u)-(36a)^ u] e^oio] s.^^ § 

cf^S, 1^^(363, 36b) ^ ^1#^^^bV(35) <^H ^l2#^<^^(37) 

■Br 3^3: ^, ^12^^^^^(37)# ^l#eizi(36b)l- 7fl#*l 7]£r 

, «fl2l°H1K38) -*ofl wlHe1-'?lHfl^i^-(39), tilH^^l^ *>ia(40)^ w|H5b 

2111*11 2H^(4lMr 50A-300A ©H, afle] ©H^g) o_ ^^o)^o] *= 

(TiN)-S: oI-8-^I-jL, wlHH^olti}]^ ^(39)^8- ^^(W)-g- w)Hel-^l*l-^>i3(40) * 

^liafl^ c H#(41)^ ^^"S-^l-i: °l-g-*H ^^(Nitride)^ ©l-g-^. 

t^g-ofl, ti]B^<y^^ aH« ^.aj *fl-g-ui|*H *lll«fli£|<H#(41) ^-ofl *H3f^<£^ 

(42) -§r ^ ^^W. °H, ^l3^^>^^ 1 3]-(42)^ e i^o] sflig o) a]* jL3|aH 
^ol^^ol ^^} 7 ] sfW ^o\) ^ ^aj-^cfl, 6|}# HDPCHigh Density Plasma) <i> 
S^-g. -Sp*}^ ^ 5000 A -10000 A ^-^lS 

£ 3b^l 5L*)& h}<2}- ^-o], *H3^_Mi<2^(42) -S-ofl e|-o] ^Efl^ ^l^lagj^ 

(43) * l^Vs Jf* ^>7l^^^€B^z}-(partial SAC)# ^l^tfl, *}7l^ 
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^^p>^a(43)# ^-14^35 ^]3#^^^-(42)^r ^^-*>s) HlH^aflfi A\o]$j\ ^laflsj^ 
#(41) ^ 0 H1 ^l3#^^^^-(42)ol ^-*?-(42a) ^H!^}^ ^-g- ai^e}^ 150OA 

~5000A^.S ^, ^fj-SKr m^l}*£<£ntt2a)2\ ^Mlfe wlH^oltifl ^^-(39) o) ^o]^- 

<43> 1*]- x>71^1^-^ai^ 15mtorr~50mtorr^ ^^HH 1000W ~ 2000W^| ^1 

7 }<5H ^e|sr>j7 ( 7>^S^ C 4 F 8 /C5F 8 /C4F 6 /CH2F2/Ar/0 2 /C0/N2 S^-g- °l-§-tri=r. 

<44> £ 3c°fl £^1^ v}Q ^-o), 300:1 BOECBuffered Oxide Etchant, H 2 S0 4 +H 2 0 2 )* °l-8-^r 

<45> ^-o. ^ 7>7l^ t^-Efl ^1^^ ^ ^-^Ol afle)^m^ol -o^^. 

^llwfl^^#(41)ol ^Hf-*> -#3HH ol^^o.^. ^1 ^ (wet chemical)^ 

^2#^^5V( 37) ^ ^l#e^i(36a ; 36b)7}- 
<46> £ 3d^l ^o], 7>7l^ 1^-^^3.(43)1- ^Titb ^, ^ofl ^^nfyj-^ 

(Plasma Enhanced)* °l-g-*H ^l2tifl5H#(44) ^2)-^ ^v^cf. o^K ^afleH^ 

(44)£r PE-^s]-q-(44)ol2l-Jl ^^>7lS PE-^g 5^(44 )^ «1 *3 (Over -Hang) H^lJ* 

olnfl ; p E -^2|.^(44 ) o. S iH 4 /NH 3 » d^^7}^S. f:\jL, 500°C~550T: -grS^H 500A 
— 2000 A ^1 ^Ml^. ^tr*}. 
<47> ^S4^t PE-^g 2^(44)^ *\ <&*£*\ (Low Pressure)* °l-g-*V 

i=f^7fl ^>3j-a.A^( step coverage H °fl-f <l^-o->rf . ^, t»l sflH^l ^^^^l 
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c| ^^^(d 2 >di). o>*B|, til^o]^ AHofl #f^}^ *1l2f^M<3^(42a) £^M] 
3tt ^l(d 3 )^r wlHBl-<?l5flli^ f^Tr ^l(d 2 ) Ji^r SfJl ^ 

^(di)iicf^ °fl# 1-^, PE-^3^(44)2] ^V^^^r, 0.5:l°]:2, 

SKH*-:^-?-^ 0.7: lo} rj-. ^ ^v\} 7 \ 7}^ ^Jl ^^7\ 7}^ g£o.^ 

^ ^^rf. ^^Jf^j-^o] o.5:12l # 

^^H^H ^ SU^l, ^JjLofl ^ 5£fe ^fl^ 2tifl^ ^™6\] 

A 1 ^sj-^l^ ^ ojji, PE-^2l-^(44)^r ^<a-« 0 V^o| ^nj-ofl wl^fl 200°C^£ ^ ^rS^l 

^ =r ^^S. <1^* #^2} ^ olcf. ^oj-« o VAl^ ^nVcq ^Kg.^ 

760°Colcf. 

£ 3e<>ll ti >Sf ^o], n>^3.ojol PE _^ ^(44)^. S}JE= t>}^ 2*\ x\7}^ 

1^ ^^-tf. <^tfl, PE-^Sl-^-(44)^- ^l^^t-fl, alHeJ-^l^Bio) at-c^l^ ti ] 

HHl-^Sfl^^V *\t£^7\ tijE^ol^EH^ ^-^ofl Ul«fl ^ fill ^Z|S]^r oil *1 tiJ l SUB^ 

^ ofl*]*J1 ^JTofl^ til E^OlsflEH o] ^^a-ofl O] ^ ^BflS. ^A]7lol Jf-tf 

301 o]l*l«fl ^^tt ^-Hl PE-^S]-^-(44)^ s.^ oj^fl ofl^tifl^i tilHel-^^^i^ ^ 

^ tilE^-oisfl^^ ^Jfofl £ - PE-^ ^-^-(443)^1 SHf^. ^, 3^ PE-^sj-B]- 
(44) o] ^-c}- 
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^^1- 0 1 ofl^l^j * tf^-M^- 7j£^ #fKHr 

^H3# g *>^<H1 ^-fro] nfl^-ofl 

^e], PE-^^-^-(44)^ oil^l^Al PE-^2KK44H1 til^ll ^^y]7> h]B2K14€ 
4°H ^rff-*}^ ^3#^<a^(42a) ^ *111wtiBH#(41), ZL^ZL ^2#?>^<?!^(37)£ 
<Hl*l«fl£H *lll#eiZL(36a) STS-g- 71^71^ ^£&|^ic^ifl*(45)ol ^^^cf. a} 

PE-^5j-BV(44)52)- ^S}7fl 
^ PE-^5}-^-(44a)€- 2*f ^>7l^l^-e«^z|Al afl^o] c*«h§- ^ 

°}^, PE"^5j-^(44) ^Z^ol cHl^irt^Aj. tilE^O]^^ ^W-Sif U>n4-«-oflA^ cf^ 

^§>5.S- wlBef^Bfl^l^ ^^-^-ofl PE-^2j-^-(44a)^r ^3^l!:^^^-(42a)^^l wfl^ 

°1 tilH^oi^Bi^ ol^.- tilH ^o]o) ^^o]i ^l3#^-^^^-(42b)ol ^1 

^I3#?i^<g^-(42b)^ o]^2|H*|7> «lBe]-^l^>=n>^H.(40)^ ^^ofl^r ^l«ti 

^^^(41)4 PE-^S}-B]-(44a)^ o^^ol^ ^^^cf. 
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<53> fV^, 2?\ AA^%_^ ? AA^ 15mtorr~50mtorr^ tf^<HM 1000W~2000W^ 91 

7 }*H Z\*8f>}JL, ^zj- 7fii^ C 4 F 8 /C5F 8 /C4F 6 /CH2F2/Ar/0 2 /C0/N2 °]&&^. 
<54> o)2). £o] y HlEe^oiog)^ oj^^ofl HDP ^ ^l3#^<?m-(42b)ol ^Ht^ 

^A 311 °1 iUl)o]Ai^ #fMHr ?H1 Hi «fl tilH^-y 7fl2flAlEi^^ #^X\ ^ ^ Ol^ «- 
<55> £ 4^ PE"^^ 011*1^ £| A-A' A>^lolJ7 ( £ 5^ p E -^5}.^-o| 

B-B 1 cj-Tgo. £A] ^. A >^o.S.Ai, alHHl-^lsll^Sl #«-ofl PE _^^^ol <^ 
s>ji oi^ o]«fl «lBel-^l§>^>^ 3 7> ^#51*1 ^Ji zl ^Efll- ^M^l-Ji 5a-§-^ 

a! 1 ^. S*V, «lH5l-<y^^a5l o^Tgofl^ PE _^§).DVo] ^5flo]^5. ^^>jl, ti]E^o] 

<56> zielJi, = HS-S]-^ol ^ass^S. ^slJl <*r 544. 

<57> £ 6^ PE-^S\-^^ ^l^^l S-Altb A>^O.S^, £ 2bSl ^5fl7l#oH 

^ i^-g-^o] ^-iislji ^-g^ ^ oiq-. 
<58> ^Ai^jofl n(-sig ( issl^l^^^-Efl aizI-aI nisi PE-^sJ-^M- ^ *H y lHe}^l 

<59> 5&*>, 2*> ^iS.el^lic^^^Zl-ol ^-^-nV^ o]-g-*V n>^£Ll- ^-§-^1 &al PE-^2)-5]- 

*1^ SEfl^H^ ^1^4. 
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SLS. ^HH^ofl o]^o) ^o.^ , ##*M; 3-§-*V*l isel^lic^ 
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[3^8- l] 

#7l XHt^^^ #<>fl Hfl^^4 ^H^A 3 o| ^#5^^ 4^ 

7flsl wlHef^^li^: ^#*Rr #31; 

#31; 

#71 4^r7fl^ tilHe+ol^Ei Afo|f f^*l ^-i-ifl^l #7l X|l«fl«H# tfofl Xl2#?> 
^^M- ^*Kr #7fl; 

#7l alsel-^lifl^ A>olofl ^-71 ^l2#^]r^^q-# ^-f- #^1 7] ^ ^7}]; 

#7l ^Hf-^fe ^I2##;g<a^ ^ #7l XllnfleH^ #ofl #71 w]H5l- < ?I^€^ ##^ 
^ S-^eII- X)PM|7> #71 wlHef^^E^^ 4^^-* ^ Xl2^-*Hl±t)- ^£ ^tfl^ 
^>5i)4^^. ^ Xl2HflBl^#* ^*Rr #31; 5? 

#71 ^l2uflEl^^^- ofl^wfl^-c^ ^.71 s-e-lzL x^* t#Ai7l^ iSeHiiS.^** 

^#^"4 #71 tilHHl-^SllEi^ ^".ofl ^-7] ^12^^^^-O.S. ^ ^HA-l-i- 

«- #5. XI ^>2l XI 2: 

2] 

XU%H1 
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«- c] if-*Kr ^^-S. f>}^ aV5L^l ^7f^ 

[3^8" 3] 

^71 Hleefoj^ej a}o}6\) a o V 7 1 ^2#^<g^ ^ ? 1 #7fl^, 

^S^Al^Sl, #7] alE^olifl^o^ U flA]nV ^o)o>s ^f^^^-g- ^Al7l^ #7)] 

4] 

#7] ^2#^V^^bVo 1 u^. 7>7]^^^HMAi 2 |^ ) I5mtorr~50mtorr^l 0 J-5HH 1000W- 
2000W^ Sl7}-*M ^^ji, C 4 F 8 /C 5 F 8 /C 4 F6/CH 2 F2/Ar/02/C0/N2 ^47fi£ 
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I^t 1 * 5] 

^J-Al^- ol-g-^-c^ <§>$sH=. ^J-a- 0.5. ^ tiVS^l ^7>^ « C V^. 



6] 

#7] ^]2«fl^^#-^ ^SKH-H, ^-71 ^5}-^ SiH 4 /NH 3 l- i^7>^S SMl, 
500°C~550°C ^r£°lH 500 A -2000 A ^ ^3. f^>^ ^ ^$°-3. *fe «hE*fl 

I^T 1 * 7] 

#7] ^l]2tiflsl^#^ cfl^wfl^-, 15mtorr~50mtorr^ 1000W ~ 2000W^1 ^1 

7>bH ^l^^Ji, C 4 F 8 /C5F 8 /C4F 6 /CH2F2/Ar/02/C0/N 2 ^z}- 7 }->i5. ol-g-*>c*j o^o^l^ 
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2a] 
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